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Date:  October 29, 2019 

Application /Permit Number: Chickahominy Power Plant GW0078700 

$ $ $ $

Owner / Applicant Name: Chickahominy Power LLC 

$ $ $

Facility / System Name: Chickahominy Power Plant 

Facility Type: Natural Gas combined cycle electric generating facility 

Facility / System Location: Charles City County, Virginia

The >a__a`iWS^fZ aX Q[dY[`[Sre Groundwater Withdrawal Regulations (9VAC25-610-110(D) state that, 
for a permit to be issued for a new withdrawal, to expand an existing withdrawal, or reapply for a current 
withdrawal, a technical evaluation shall be conducted. This report documents the results of the technical 
evaluation conducted to meet the requirements for the issuance of a permit to withdrawal groundwater within 
a Groundwater Management Area as defined in (9VAC25-600-10 et seq.). 

This evaluation determines the:  
(1) The Area of Impact (AOI): The AOI for an aquifer is the areal extent of each aquifer where one 

foot or more of drawdown is predicted to occur as a result of the proposed withdrawal.  
(2) Water Quality: The potential for the proposed withdrawal to cause salt water intrusion into any 

portions of any aquifers or the movement of waters of lower quality to areas where such movement 
would result in adverse impacts on existing groundwater users or the groundwater resource as per 
(9VAC25-610-110(D)(2), and  

(3) The Eighty Percent Drawdown (80% Drawdown): The proposed withdrawal in combination with all 
existing lawful withdrawals will not lower water levels, in any confined aquifer that the withdrawal 
impacts, below a point that represents 80% of the distance between the land surface and the top of the 
aquifer at the points where the one-foot drawdown contour is predicted for the proposed withdrawal 
as per 9VAC25-610-110(D)(3)(h).

Proposed Withdrawal Limits:
Proposed Withdrawal Limits

Annual Value 30,000,000 gallons  ( 82,191 average gpd)
Monthly Value 3,500,000 gallons  ( 112,903 average gpd)
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Requested Apportionment of Withdrawal:
DEQ Well # Owner Well # Aquifer Percent of 

Withdrawal
118-00185 CP-1 Potomac 50%
118-00186 CP-2 Potomac 50%

##

Summary of Proposed Withdrawal: 
Chickahominy Power, LLC is developing a 1,600 megawatt natural gas-fired combined cycle electric 
generating facility. There are two (2) wells proposed for the facility, with each to have an anticipated 
capacity to deliver up to 175 gpm.  The annual average total withdrawal rate is 57.1 gpm with the 
maximum month being 79.9 gpm.  The two proposed wells will alternate in operation (only one well in 
use) to supply water.  

A groundwater withdrawal permit (GW0005400) was issued at this site in 2002 for another natural gas 
power plant with the same name of Chickahominy Power.  The permit was issued on October 1, 2002 and 
was revoked at the request of the permittee.  The power plant was never built and the wells were 
abandoned. Since the facility is on the same property the aquifer pick and aquifer test information are 
provided for this permit application and Technical Evaluation.

Production Well(s): The wells have not been constructed and are based on the proposed Well 
construction information below:

DEQ 
Well # 

Owner 
Well # 

Depth
Pump 

Capacity 
(gpm)

Screen Interval 
(ft)

Pump 
Set 
(ft)

Coordinates 

118-
00185 

CP-1 *450 TBD
*303-323, 325-

358, 373-
403,410-430

*250 
*37° 26' 

14.656"N 77° 9' 
2.568"W

118-
00186 

CP-2 *450 TBD
*303-323, 325-

358, 373-
403,410-430

*250 
*37° 26' 3.3"N 

77° 9' 18.521"W

* All information is proposed since the wells have not been constructed.  The information is based on 
aquifer pick generated from the previous wells installed at the site in 2002 that have since been 
abandoned. 

Geologic Setting: 
The proposed Chickahominy Power Plant production wells (applicant wells) are located in western 
Charles City County.  The applicant wells are screened in the Potomac aquifer.  USGS Professional Paper 
1731, The Virginia Coastal Plain Hydrogeologic Framework (VCPHF), is the most recent study 
discussing the aquifers and confining units of the Virginia Coastal Plain.  The study utilized numerous 
boreholes throughout the Virginia Coastal Plain to interpolate the elevations of the various hydrogeologic 
units found in the Coastal Plain.  According to the study, the Potomac aquifer is the "largest, deepest, and 
most heavily used source of groundwater in the Virginia Coastal Plain."  The aquifer is underlain across 
its entire extent with basement bedrock.  The aquifer is found below the Potomac confining zone.  The 
aquifer is primarily composed "of fluvial-deltaic coarse-grained quartz and feldspar sands and gravels and 
interbedded clays."  The nearest geologic cross section, ED-EDr* Xda_ fZW PNBN KdaXWee[a`S^ KSbWd /51/ 

is shown in the figure at the end of this report.
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Hydrologic Framework: 
Data from the VCPHF is reported in this technical report to illustrate the hydrogeologic characteristics of 
the aquifers in the Virginia Coastal Plain near the applicant wells and identify major discrepancies 
between regional hydrogeology and site logs interpreted by the DEQ staff geologist.  The Virginia 
Coastal Plain Model1 (VCPM) framework was constructed by extracting the hydrogeologic unit tops and 
thicknesses from the VCPHF.  The original USGS VCPM was updated and adapted for use in the VA-
DEQ well permitting process and is referred to as VAHydroGW-VCPM. 

VAHydroGW-VCPM Model: 
The following table lists the planned locations of the applicant production wells within the VAHydroGW-
VCPM Model. 

VAHydroGW-VCPM Model Grid
Well Well Number MPID Row Column

CP-1 118-00185 - 67 21
CP-2 118-00186 - 68 21

The following average aquifer top elevations and thicknesses are simulated in the VAHydroGW-VCPM at 
the model cells containing the applicant well.

VAHydroGW-VCPM Model Hydrogeologic Unit Information i Row 67 & 68/Column 21
Aquifer Elevation (ft-msl) Depth (ft-bls)

Surface 125 -8
Surficial Aquifer (bottom) 76 42
Piney Point (top) 22 95
Piney Point (bottom) -13 130
Aquia (top) -79 196
Aquia (bottom) -121 238
Potomac (top) -138 255
Potomac (bottom) -615 732

Note: ft-msl = feet mean sea level

Groundwater Characterization Program Recommendations: 
DEQ staff geologist reviewed available information and made the following determinations regarding the 
location of the aquifer tops for the previous permit issued on the site.  The top of the Middle Potomac 
aquifer was identified in an aquifer pick provided on June 7, 2002 by Scott Bruce for Well OW-1 
constructed for the previous permit (GW0005400).  The aquifer pick did not identify an overlying Upper 
Potomac aquifer at the location so the Middle Potomac top is considered as the top of the Potomac 
Aquifer under the Virginia Coastal Plain Hydrogeologic Framework (USGS Professional Paper 1731).

Unit
Well #1 
(ft-bls)

Top of Potomac 260
Bottom of Potomac -

1 Heywood, C.E., and Pope, J.P., 2009, Simulation of groundwater flow in the Coastal Plain aquifer system of Virginia: 
U.S. Geological Survey Scientific Investigations Report 2009o5039, 115 p.
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Comparison of the Hydrogeologic Framework and Groundwater Characterization Program 
Recommendations: 
The VCPMF identifies the average top of the Potomac aquifer at depths of -138 ft-msl (255 ft-bls) at the 
cells containing the proposed applicant production wells.  The Potomac aquifer top estimation, by the 
DEQ staff geologist, of 260 ft-bls is in general agreement with the VCPMF.  

Water Level Comparison:
The 2017-2018 Annual Simulation of Potentiometric Groundwater Surface Elevations of Reported and Total 
Permitted Use report and modeling files2 provide two sets of simulated potentiometric water surface 
elevations.  These water elevations are based upon, 1) the reported withdrawal amount of wells in the 
VAHydroGW-VCPM model ("the reported use simulation") and, 2) the total permitted withdrawal amount 
for wells in the VAHydroGW-VCPM model ("the total permitted simulation").  USGS regional observation 
network well water levels were compared to the water levels in the 2018 report in order to evaluate the 
performance of the regional model in the vicinity of the applicant wells and assess historical groundwater 
trends.  In the tables below, simulated 2017 water levels from the reported use simulation were compared to 
USGS measured water levels for the same year.  For comparison, the total permitted simulated water levels 
are also reported.  The total permitted water levels are taken from the end of the 50 year total permitted 
simulation and represent simulated water levels, 50 years from present, if all GWMA wells were to pump at 
their total permitted amount. 

The USGS regional observation network wells closest to the applicant well are shown in Figure 1 and listed 
in the following table.  The depths of these wells correspond with the Potomac aquifer.  The distances from 
the applicant well to the USGS wells are also given in the table.  The VAHydroGW-VCPM row and column 
containing the USGS wells are also given.  The water levels obtained from the regional observation networks 
wells are shown in Figure 2 and Figure 3.  These figures also show the water levels from the reported use 
VAHydroGW-VCPM simulation for the cell containing each USGS well.  The 2017 annual average water 
levels observed in the regional observation network wells are given in the following table.

The water level graphs for the Potomac aquifer show a steady decline in water levels from the time of the 
earliest available records (1965) to approximately 2009.  Observed water levels in in well 53J 6 drop by 
more than 70 feet over the same time period.  Water levels from 2009 to present are observed to recover 
slightly.  The observed water levels in the nearest USGS wells are generally in agreement with those 
simulated by the VAHydroGW-VCPM o with simulated water levels becoming approximately 10 feet higher 
than observed water levels over the last decade.  

2 MWXWd fa p0./5-2018 Annual Simulation of Potentiometric Groundwater Surface Elevations of Reported and Total Permitted 
PeWq Sf https://www.deq.virginia.gov/Programs/Water/WaterSupplyWaterQuantity/GroundwaterCharacterization/ReportsPublications.aspx
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Potomac Aquifer

Measurement
Well 
53J 6

Well 54G 13 
SOW 067

Distance from nearest applicant well (miles) 5.9 7.7 

Elevation (ft-msl) 115.0 35.0 

VAHydroGW-VCPM Row 62 75 

VAHydroGW-VCPM Column 20 24 

VAHydroGW-VCPM Cell Elevation 117 59 

USGS Regional Well 2017 Average Water Level (ft-bls) 163.2 75.6 

USGS Regional Well 2017 Average Water Level (ft-msl) -48.2 -40.6 

VAHydroGW-VCPM 2017 Reported Use Simulated Water Level (ft-bls) 152.0 88.9 

VAHydroGW-VCPM 2017 Reported Use Simulated Water Level (ft-msl) -35.0 -29.9 

VAHydroGW-VCPM Total Permitted Simulated Water Level (ft-bls) 166.9 100.5 

VAHydroGW-VCPM Total Permitted Simulated Water Level (ft-msl) -49.9 -41.5 

Figure 1. Nearest USGS regional observation network wells.
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Aquifer Test: 
Overview 
Sydnor Hydro, Inc3. completed two aquifer tests at this site in early 2002 at approximately 300 gpm.  The 
aquifer testing program incorporated one pumping well (PW-2, 118-00174) and four observation wells 
(OW-1, 118-00172; OW-2, 118-00175; OW-3, 118-00176; and OW-4, 118-00177). In January 2002, 
drawdown during 48-hours of pumping, at a rate of approximately 300 gallons per minute (gpm), was 
monitored in the production well and the observation wells.  However, near the end of the test a power 
supply failure occurred resulting in a reduced pumping rate.  Consequently, a second pump test involving 
the same wells was completed in February 2002.  For the second aquifer pump test, drawdown during 72-
hours of constant pumping, at a rate of approximately 300 gallons per minute, was monitored in the 
production and four observation wells.  Recovery was also measured in the same wells for approximately 
42 hours after pumping had ceased.  The following table lists the wells involved in the aquifer pump tests.

Well Name 
DEQ Well 
Number

Distance/Direction from 
Pumping Well

Aquifer(s) monitored

PW-2 (Production Well) 118-00174 0 (Pumping Well) Potomac

OW-1 (Observation Well) 118-00172 100 feet Potomac

OW-2 (Observation Well) 118-00175 ~100 feet Piney Point

OW-3 (Observation Well) 118-00176 ~50 feet Aquia

OW-4 (Observation Well) 118-00177 50 feet Potomac

Consultant Analysis 
The data and results of the testing were provided in a formal report to the DEQ.  As is typical, no 
drawdown was observed in OW-2 or OW-3 because they are not screened in the source aquifer 
(Potomac).  The test results from PW-2, OW-1, and OW-4 from both aquifer test were analyzed by 
Sydnor Hydro using the Cooper and Jacob method (straight-line method).  The average value of aquifer 
transmissivity was 4,529 ft2/day and the average storage coefficient was 0.000349.  

DEQ Analysis 
Aquaveo4  analyzed the data from the applicant aquifer test on behalf of the Virginia DEQ using the 
AquiferWin32 software.  Due to the power fluctuation during the January aquifer pump test, only the 
February pump test results were analyzed.  The drawdown data from OW-1 and OW-4 were evaluated 
using the Theis (1935) and Hantush-Jacob (1955) analytical solutions.  As is typical of the Potomac 
aquifer, the best statistical fit was to the solution developed by Hantush and Jacob for constant discharge 
from a fully penetrating well in a leaky, confined aquifer (see Figures 4 through 7).  The best fit aquifer 
parameters as determined by Aquaveo staff are outlined in the following table and illustrated in Figures 5 
and 7.  

DEQ Aquifer Coefficient Analyses
Observation 
Data Well

Method Transmissivity 
(ft2/day)

Storage 
Coefficient

1/B (ft-1)

OW-1 Hantush-Jacob - Drawdown 4,409.85 4.59 x 10-4 1.10 x 10-4

OW-4 Hantush-Jacob - Drawdown 4,416.82 4.32 x 10-4 1.17 x 10-4

Average: 4,413.34 4.45 x 10-4 1.14 x 10-4

3 Sydnor Hydro, Inc., 2111 Magnolia St, Richmond, VA 23223, Phone: (804) 643-2725 
4 Aquaveo, LLC., 3210 North Canyon Road, Suite 300, Provo, Utah 84604, Phone: 801-691-5528
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Figure 4. OW-1 Potomac aquifer drawdown observations with Theis analytical curve.

Figure 5. OW-1 Potomac aquifer observations with Hantush and Jacob analytical curves.
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Figure 6. OW-4 Potomac aquifer drawdown observations with Theis analytical curve.

Figure 7. OW-4 Potomac aquifer observations with Hantush and Jacob analytical curves.
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The average hydraulic properties for the VAHydroGW-VCPM cells containing the applicant wells are 
shown in the following table.   

Hydrogeologic Unit
Horizontal 

Conductivity (ft/day)
Transmissivity 

(ft2/day)
Storage 

Coefficient
Specific 

Storage (1/ft)

Surficial (Columbia) aquifer 2 88  - 0.000032 

Piney Point aquifer 20 700 0.00113 0.000032 

Aquia aquifer 109 4,578 0.00135 0.000032 

Potomac aquifer 9.9 4,708 0.000632 0.00000132 

 

The pump test Potomac transmissivity and storage coefficient values obtained by Sydnor Hydro and 
Aquaveo are in general agreement with the values used in the VAHydroGW-VCPM.  Local variations in 
aquifer hydrogeologic properties are expected when compared to a regional model such as the 
VAHydroGW-VCPM.  Large discrepancies are noted by the VA DEQ and incorporated into 
VAHydroGW-VCPM model maintenance and updates. 

Model Results

Evaluation of Withdrawal Impacts: 
The magnitude of the proposed withdrawal does not allow for assessment of the AOI using the 
VAHydroGW-VCPM.  The maximum simulated drawdown was less than one foot at the nearest model 
node; consequently, an AOI could not be created using the VAHydroGW-VCPM.  Instead, the AOI 
resulting from the proposed withdrawal was calculated using the Hantush and Jacob (1955) 2-dimensional 
analytical solution for leaky, confined aquifers.  The Hantush-Jacob method was selected because it was 
the best statistical fit to the drawdown observed during the onsite aquifer pump test.

Aquifer transmissivity, storage, and leakance were obtained from the onsite aquifer testing outlined in the 
previous section of this report.  The Hantush-Jacob best fit aquifer parameters obtained by Aquaveo were 
selected to simulate drawdown for the source aquifer because the Hantush-Jacob parameters reproduce 
the drawdown observed during the onsite aquifer pump tests more accurately than the Theis or Cooper-
Jacob parameters.  Drawdown was calculated using the following parameters:

Model Input Parameters (source: analysis of onsite aquifer pump test by Aquaveo):
Transmissivity = 4,413 ft2/day   
Storage Coefficient = 4.45 x 10-4

1/B = 1.14 x 10-4 (ft-1)

Withdrawal rate/Simulation Time = 7 years at 30,000,000 gallons/year (82,191 gpd).  The 
simulation was executed for 7 years because at that time the produce wells are scheduled to be taken 
offline and water supplied from New FW`fre KgT^[U RSfWd NkefW_, <e egUZ, impacts from the production 
wells are not expected to extend past the 7-year mark. 

Area of Impact: 
The AOI for an aquifer is the area where the additional drawdown due to the proposed withdrawal exceeds 
one foot.  The Hantush-Jacob analytical simulation was executed as outlined above and the results of the
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simulation show one foot of drawdown occurs at a maximum of approximately 540 feet from each 
production well. 

Water Quality: 
The regional model (VAHydroGW-VCPM) does not indicate any changes to regional flow patterns that 
would lead to reduced water quality.

80 % Drawdown: 
The 80% drawdown criterion was evaluated using the VAHydroGW-VCPM and the Hantush-Jacob 
analytical simulation.  A base simulation was developed to predict the impacts from all existing permits 
(except the applicant well) operating at their maximum withdrawal limit along with the 2012 use reported in 
non-dWYg^SfWV badf[a`e aX Q[dY[`[Sre >aSefS^ K^S[`, OZW TSeW e[_g^Sf[a` geWV fZW 0./8 Total Permitted 
pumping rates and 2017 simulated Reported Use water levels as starting conditions.  The base simulation 
was executed for 7 years.  A second simulation was conducted using the 2D Hantush-Jacob analytical 
simulation to simulate drawdown resulting from the applicant wells using the parameters and withdrawal rate 
listed above in the Model Input Parameters section of this report.  For the baseline simulation, the Potomac 
aquifer for the VAHydroGW-VCPM cells containing the applicant wells (row 67 & 68/column 21) was 
simulated to have a potentiometric surface of -46.4 ft-msl.  The analytical simulation simulated a maximum 
drawdown of 2.3 feet (assuming a 6-inch screen diameter).

Subtracting the maximum drawdown simulated in the analytical simulation from the simulated water level in 
the baseline VAHydroGW-VCPM simulation at the cell node results in a simulated water level of -48.7 ft-
msl for the Potomac aquifer.  This approach for simulating the potentiometric surface elevation is the most 
conservative for the resource.  The average elevation of the Potomac aquifer top at the VAHydroGW-VCPM 
cells containing the applicant wells is -138 ft-msl.  The 80% drawdown requirement allows the 
potentiometric surface (based on the critical surface elevation calculated from the VAHydroGW-VCPM 
data) to be reduced to -85.1 ft-msl.  Therefore, the water level in the source aquifer is not simulated to fall 
below the critical surface. 

Additionally, the Potomac aquifer AOI does not contain or intersect any VAHydroGW-VCPM cells 
simulated to have a potentiometric water level below the 80% drawdown requirement.  Therefore, this 
withdrawal is within the limits set by the 80% drawdown criterion.

The requested withdrawal is allocated 100% to the Potomac aquifer.  The technical evaluation analysis 
indicated that the apportionment of the requested withdrawal amount among the applicant production wells 
had no significant effect on the outcome of the technical evaluation.

Conclusion: 
The withdrawal requested by Chickahominy Power LLC for the Chickahominy Power Plant satisfies the 
technical evaluation criteria for permit issuance.  The AOI for the Potomac aquifer is identified on the 
following map.  There are no existing permitted wells within the simulated AOI.
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IZPQ^ `TQ ;^[aZP KM`Q^ AMZMSQYQZ` 4O` [R )11*% JU^SUZUM YMZMSQ_ S^[aZPcM`Q^ `T^[aST M \^[S^MY

`TM` ^QSaXM`Q_ `TQ cU`TP^McMX_ [R S^[aZPcM`Q^ UZ OQ^`MUZ M^QM_ OMXXQP ;^[aZPcM`Q^ AMZMSQYQZ` 4^QM_

#;KA4$& 6a^^QZ`Xe% `TQ^Q M^Q `c[ ;^[aZPcM`Q^ AMZMSQYQZ` 4^QM_ UZ `TQ _`M`Q& HTQ 8M_`Q^Z JU^SUZUM

;^[aZPcM`Q^ AMZMSQYQZ` 4^QM #8J;KA4$ O[Y\^U_Q_ MXX M^QM_ QM_` [R =Z`Q^_`M`Q 1-& HTQ 8M_`Q^Z GT[^Q

;^[aZPcM`Q^ AMZMSQYQZ` 4^QM UZOXaPQ_ 4OO[YMOW MZP B[^`TMY\`[Z O[aZ`UQ_& 4Ze \Q^_[Z [^ QZ`U`e

X[OM`QP cU`TUZ M PQOXM^QP ;KA4 Ya_` [N`MUZ M \Q^YU` `[ cU`TP^Mc +((%((( SMXX[Z_ [^ Y[^Q [R

S^[aZPcM`Q^ UZ MZe [ZQ Y[Z`T&

6TUOWMT[YUZe D[cQ^ cUXX NQ X[OM`QP UZ 6TM^XQ_ 6U`e 6[aZ`e% cTUOT U_ UZOXaPQP UZ `TQ 8J;KA4&

ABSEQ .NMREQUBSINM BMD 7BMBGELEMS ;KBM

4\\XUOMZ`_ _QQWUZS M ZQc cU`TP^McMX UZ `TQ S^[aZPcM`Q^ YMZMSQYQZ` M^QM M^Q ^Q]aU^QP `[ PQbQX[\ M

KM`Q^ 6[Z_Q^bM`U[Z MZPAMZMSQYQZ` DXMZ #K6AD$ MZP _aNYU` U` `[ 78E& DXMZ_ cUXX NQ ^QbUQcQP `[ M__a^Q

`TM` ^Q]aU^QP QXQYQZ`_ M^Q MPP^Q__QP3 `TQ M\\^[bQP \XMZ NQO[YQ_ MZ QZR[^OQMNXQ \M^` [R `TQ M\\^[bQP

S^[aZPcM`Q^ cU`TP^McMX \Q^YU`&

HTQ 6[PQ [R JU^SUZUM #HU`XQ 1& 8ZbU^[ZYQZ` 4SQZOe *-& G`M`Q KM`Q^ 6[Z`^[X 5[M^P& 6TM\`Q^ .)(&

;^[aZPcM`Q^ KU`TP^McMX FQSaXM`U[Z_$ ^Q]aU^Q_ `TQ R[XX[cUZS QXQYQZ`_ NQ MPP^Q__QP UZ \XMZ_ R[^

O[YYQ^OUMX MZP UZPa_`^UMX a_Q^_2
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6OR NONPUCLJD WBTFR SUPPLY BPPLJDBNTS " DOMMFRDJBL BNE JNEUSTRJBL USFRS0

B% AIFRF BPPLJDBCLF$ TIF PLBN SIOULE RFQUJRF USF OG WBTFR"SBVJNH FQUJPMFNT BNE

PRODFSSFS GOR BLL WBTFR USFRS JNDLUEJNH TFDINOLOHJDBL$ PRODFEURBL$ OR PROHRBMMBTJD

JMPROVFMFNTS TO TIF GBDJLJTJFS BNE PRODFSSFS TO EFDRFBSF TIF BMOUNT OG WBTFR

WJTIERBWN OR TO EFDRFBSF WBTFR EFMBNE% >IF HOBL OG TIFSF RFQUJRFMFNTS JS TO BSSURF TIF

MOST FGGJDJFNT USF OG HROUNEWBTFR% 7NGORMBTJON ON TIF WBTFR"SBVJNH BLTFRNBTJVFS

FXBMJNFE BNE TIF WBTFR SBVJNHS BSSODJBTFE WJTI TIF BLTFRNBTJVFS SIBLL CF PROVJEFE% 2LSO$

WIFRF BPPROPRJBTF$ TIF USF OG WBTFR"SBVJNH GJXTURFS JN NFW BNE RFNOVBTFE PLUMCJNH BS

PROVJEFE JN TIF ?NJGORM =TBTFWJEF 3UJLEJNH 4OEF "')@24+",)# SIBLL CF JEFNTJGJFE JN TIF

PLBN1

C% 2 WBTFR LOSS RFEUDTJON PROHRBM$ WIJDI EFGJNFS TIF BPPLJDBNT!S LFBK EFTFDTJON BNE

RFPBJR PROHRBM% >IF WBTFR LOSS RFEUDTJON PROHRBM SIBLL JNDLUEF RFQUJRFMFNTS GOR BN

BUEJT OG TIF TOTBL BMOUNT OG HROUNEWBTFR USFE JN TIF EJSTRJCUTJON SYSTFM BNE

OPFRBTJONBL PRODFSSFS EURJNH TIF GJRST TWO YFBRS OG TIF PFRMJT DYDLF% 7MPLFMFNTBTJON OG B

LFBK EFTFDTJON BNE RFPBJR PROHRBM SIBLL CF RFQUJRFE WJTIJN ONF YFBR OG TIF EBTF TIF

PFRMJT JS JSSUFE% >IF PROHRBM SIBLL JNDLUEF B SDIFEULF GOR JNSPFDTJON OG FQUJPMFNT BNE

PJPJNH GOR LFBKS1

D% 2 WBTFR USF FEUDBTJON PROHRBM TIBT DONTBJNS RFQUJRFMFNTS GOR TIF FEUDBTJON OG

WBTFR USFRS BNE TRBJNJNH OG FMPLOYFFS DONTROLLJNH WBTFR DONSUMJNH PRODFSSFS TO BSSURF

TIBT WBTFR DONSFRVBTJON PRJNDJPLFS BRF WFLL KNOWN CY TIF USFRS OG TIF RFSOURDF% >IF

PROHRBM SIBLL JNDLUEF B SDIFEULF GOR JNGORMBTJON EJSTRJCUTJON BNE TIF TYPF OG MBTFRJBLS

USFE1

E% 2N FVBLUBTJON OG WBTFR RFUSF OPTJONS BNE BSSURBNDFS TIBT WBTFR SIBLL CF RFUSFE

JN BLL JNSTBNDFS WIFRF RFUSF JS PRBDTJDBCLF% ;OTFNTJBL GOR FXPBNSJON OG TIF FXJSTJNH RFUSF

PRBDTJDFS OR BEOPTJON OG BEEJTJONBL RFUSF PRBDTJDFS SIBLL BLSO CF JNDLUEFE1 BNE

F% <FQUJRFMFNTS GOR DOMPLYJNH WJTI MBNEBTORY WBTFR USF RFEUDTJONS EURJNH WBTFR

SIORTBHF FMFRHFNDJFS EFDLBRFE CY TIF LODBL HOVFRNJNH COEY OR WBTFR BUTIORJTY JN

BDDOREBNDF WJTI ZZ '+%("/() BNE '+%("/(* OG TIF 4OEF OG @JRHJNJB% >IJS SIBLL JNDLUEF$

WIFRF BPPROPRJBTF$ OREJNBNDFS PROIJCJTJNH TIF WBSTF OG WBTFR HFNFRBLLY BNE

RFQUJRFMFNTS PROVJEJNH GOR MBNEBTORY WBTFR USF RFSTRJDTJONS JN BDDOREBNDF WJTI EROUHIT

RFSPONSF BNE DONTJNHFNDY OREJNBNDFS JMPLFMFNTFE TO DOMPLY WJTI /@24(+"-.&"'(&

EURJNH WBTFR SIORTBHF FMFRHFNDJFS% >IF WBTFR DONSFRVBTJON BNE MBNBHFMFNT PLBN SIBLL

BLSO DONTBJN RFQUJRFMFNTS GOR MBNEBTORY WBTFR USF RFSTRJDTJONS EURJNH WBTFR SIORTBHF

FMFRHFNDJFS TIBT RFSTRJDTS OR PROIJCJTS BLL NONFSSFNTJBL USFS SUDI BS LBWN WBTFRJNH$ DBR

WBSIJNH$ BNE SJMJLBR NONFSSFNTJBL JNEUSTRJBL BNE DOMMFRDJBL USFS GOR TIF EURBTJON OG TIF

WBTFR SIORTBHF FMFRHFNDY%

8MOT [R `TQ U`QY_ `TM` Ya_` NQ UZ `TQ DXMZ U_ PU_Oa__QP UZ `TQ R[XX[cUZS \MSQ_ MZP PQ_O^UNQ_ 6TUOWMT[YUZe

D[cQ^h_ _`^M`QSUQ_ R[^ MPP^Q__UZS O[Z_Q^bM`U[Z MZP PQYMZP YMZMSQYQZ` S[MX_&

"" 5NE OG =FDTJON ""



4IJDKBIOMJNY ;OWFR$ 884

ABTFR 4ONSFRVBTJON BNE 9BNBHFMFNT ;LBN

DMSQ g *"+

'$% .98=0<@,>398 ,8/ /07,8/7,8,20708>

ABSEQ"=BUIMG 0PTIOLEMS BMD ;QNCERRER

6TUOWMT[YUZe D[cQ^ TM_ NQQZ _\QOURUOMXXe PQ_USZQP `[ YUZUYUfQ `TQ [bQ^MXX PQYMZP R[^ cM`Q^% Y[_` Z[`MNXe

`T^[aST `TQ a_Q [R MU^"O[[XQP O[ZPQZ_Q^ `QOTZ[X[Se UZ XUQa [R M Y[^Q O[ZbQZ`U[ZMX cM`Q^"O[[XUZS `QOTZ[X[Se

`[ O[ZPQZ_Q MZP ^Qa_Q `TQ TUST \^Q__a^Q _`QMY `TM` \[cQ^_ `TQ _`QMY `a^NUZQ SQZQ^M`[^_% MZP `T^[aST `TQ

Qd`QZ_UbQ a_Q [R NX[cP[cZ ^QOM\`a^Q MZP cM_`Q cM`Q^ ^QO[bQ^e _e_`QY_& D^[OQ__ cM`Q^ PQYMZP% UZ SQZQ^MX

`Q^Y_% O[Z_U_`_ [R _Q^bUOQ cM`Q^ `[ [\Q^M`Q UZXQ` MU^ QbM\[^M`UbQ O[[XQ^_ R[^ `TQ SM_ `a^NUZQ _e_`QY_

#_USZURUOMZ`Xe UY\^[bUZS \XMZ` QRRUOUQZOe [Z T[` PMe_$% `[ \^[PaOQ PQYUZQ^MXUfQP cM`Q^ a_QP M_ N[UXQ^ YMWQ a\

cM`Q^% MZP [`TQ^ a_Q_ UZOXaPUZS cM`Q^ R[^ YMUZ`QZMZOQ MZP OXQMZa\& KM`Q^ cUXX MX_[ NQ _`[^QP [Z _U`Q R[^ RU^Q

\^[`QO`U[Z UR ZQQPQP&

HTQ \^[\[_QP ^M`Q [R MbQ^MSQ cM`Q^ a_Q #-/&) S\Y$ MZP `TQ \^[\[_QP \XMZ` \[cQ^ [a`\a` #).(( YQSMcM``_$

eUQXP M aZU` [a`\a` [R (&((* SMXX[Z_'WUX[cM``T[a^& 4_ M O[Z`^M_`% UZ M I&G& 8ZQ^Se =ZR[^YM`U[Z 4PYUZU_`^M`U[Z

\aNXUOM`U[Z `U`XQP iH[PMe UZ 8ZQ^Se k KM`Q^ cU`TP^McMX_ Ne I&G& \[cQ^ \XMZ`_ TMbQ NQQZ PQOXUZUZSj #O[\e

M``MOTQP$% `TQ MbQ^MSQ ZM`U[ZMX a_MSQ ^M`Q UZ *()/cM_ )+&( SMXX[Z_'WUX[cM``T[a^&KM`Q^cU`TP^McMX UZ`QZ_U`e

UZ JU^SUZUM cM_ MX_[ ^Q\[^`QP `[ NQ UZ `TQ ^MZSQ [R *( `[ +( SMXX[Z_'WUX[cM``T[a^& HTQ MY[aZ` [R cM`Q^

\^[\[_QP R[^ a_Q R[^ `TQ 6TUOWMT[YUZe D[cQ^ RMOUXU`e U_ P^M_`UOMXXe X[cQ^ `TMZ `TQ ZM`U[ZMX MbQ^MSQ MZP `TQ

JU^SUZUM a_MSQ ^MZSQ&

HTQ cM`Q^ _e_`QY a_QP R[^ `TQ \^[OQ__ [R SQZQ^M`UZS QXQO`^UOU`e% cUXX MX_[ UZOXaPQ \^[bUPUZS cM`Q^ `[

M\\^[dUYM`QXe ,- QY\X[eQQ_ [Z _U`Q k \[`MNXQ cM`Q^cUXX NQ a_QP R[^ P[YQ_`UO a_Q_ " ̂ Q_`^[[Y_% TMZPcM_TUZS

MZP YUZUYMX WU`OTQZ RMOUXU`UQ_ MZP U^^USM`U[Z \a^\[_Q_

ABSEQ 6NRR <EDTCSINM ;QNGQBL

HTQ 6TUOWMT[YUZe D[cQ^ RMOUXU`e cUXX NQ MXX ZQc O[Z_`^aO`U[Z& HTQ PQ_USZ [R `TQ RMOUXU`e UZO[^\[^M`Q_ Z[` [ZXe

\^[OQ__ Q]aU\YQZ` `TM` ^QPaOQ_ cM`Q^ PQYMZP_ #M_ PQ_O^UNQP MN[bQ$ Na` MX_[ M _e_`QY [R cM`Q^ R[^ \[`MNXQ

cM`Q^ a_Q_& 9MaOQ`_ MZP RUd`a^Q_ `TM` cUXX NQ UZ_`MXXQP R[^ \[`MNXQ cM`Q^ a_MSQ cUXX NQ a\"`["PM`Q cM`Q^

QRRUOUQZ` RUd`a^Q_ `TM` M^Q UZ O[Y\XUMZOQ cU`T `TQ IZUR[^Y G`M`QcUPQ 5aUXPUZS 6[PQ&

6TUOWMT[YUZe D[cQ^h_ cM`Q^ X[__ ^QPaO`U[Z \^[S^MY cUXX R[Oa_ [Z X[__ [R cM`Q^ Ne ^[a`UZQ OTQOW_ R[^ _e_`QY

XQMW_% R^Q]aQZ` cM`Q^ a_Q Y[ZU`[^UZS MZP O[Z`^[X% UYYQPUM`QXe M``QZPUZS `[ _e_`QY XQMW_ #O[^^QO`UbQ

YMUZ`QZMZOQ$% MZP YMUZ`MUZUZS M \^QbQZ`UbQ YMUZ`QZMZOQ \^[S^MY& HTQ \^[S^MY cUXX NQ UY\XQYQZ`QP

UYYQPUM`QXe a\[Z _`M^`"a\ [R `TQ \[cQ^ RMOUXU`e% MZP 6TUOWMT[YUZe D[cQ^ cUXX \^[bUPQ 78E P[OaYQZ`M`U[Z

`TM` `TQ \^[S^MY TM_ NQQZ UZU`UM`QP cU`TUZ `TQ RU^_` eQM^ [R `TQ \Q^YU`&

HTQ cM`Q^ X[__ ^QPaO`U[Z \^[S^MY U_ OQZ`Q^QP [Z `TQ R[XX[cUZS2

=ZPa_`^UMX D^[OQ__

" 4XX cM`Q^ a_Q cUXX NQ Y[ZU`[^QP [Z M PMUXe NM_U_ #UZOXaPUZS S^[aZPcM`Q^ cU`TP^McMX_$ `[ UPQZ`URe MZe

bMXaQ_ `TM` M^Q [a`_UPQ [R Z[^YMX a_MSQ MZP cUXX ZQOQ__U`M`Q UZbQ_`USM`U[Z [R \U\UZS MZP \^[OQ__

Q]aU\YQZ` cTQ^Q `TQ^Q YMe NQ M XQMW3

" 4Ze Q]aU\YQZ` [^ \U\UZS cTQ^Q cM`Q^ X[__ U_ [OOa^^UZS cUXX NQ ^Q\MU^QP [^ ^Q\XMOQP M_ Qd\QPUQZ`Xe M_

\[__UNXQ3 MZP

7[YQ_`UO GQ^bUOQ

" KQQWXe ^QMPUZS MZP ^QO[^PUZS [R P[YQ_`UO cM`Q^ a_Q #U&Q&% Z[Z"UZPa_`^UMX$ cUXX MXX[c `TQ QY\X[eQQ_
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M` `TQ _U`Q `[ UPQZ`URe MZe bMXaQ_ `TM` M^Q [a`_UPQ [R Z[^YMX a_MSQ MZP cUXX ZQOQ__U`M`Q UZbQ_`USM`U[Z

[R \U\UZS MZP \^[OQ__ Q]aU\YQZ` cTQ^Q `TQ^Q YMe NQ M XQMW3

" 4Ze Q]aU\YQZ` [^ \U\UZS cTQ^Q cM`Q^ X[__ U_ [OOa^^UZS cUXX NQ ^Q\MU^QP [^ ^Q\XMOQP M_ Qd\QPUQZ`Xe M_

\[__UNXQ3 MZP

" 4Ze XQMW_ cU`TUZ `TQ P[YQ_`UO cM`Q^ a_Q _e_`QY k R[^ QdMY\XQ XQMWUZS RMaOQ` [^ ^aZZUZS `[UXQ` k cUXX

NQ ^Q\MU^QP UYYQPUM`QXe&

ABSEQ ?RE 7NMISNQIMG

8MOT \^[PaO`U[Z cQXX YQ`Q^ cUXX NQ ^QMP [Z M PMUXe NM_U_% M_ cUXX QMOT _e_`QY'\^[OQ__ YQ`Q^ `T^[aST[a` `TQ RMOUXU`e&

CZOQ NM_QXUZQ cM`Q^ a_MSQ `^QZP_ TMbQ NQQZ Q_`MNXU_TQP% `TQ RMOUXU`e cUXX O[Y\M^Q QMOT cQQWh_ a_MSQ `[

Z[^YMX'MbQ^MSQ ^MZSQ_ MZP cUXX `MWQ M\\^[\^UM`Q MO`U[Z `[ X[[W R[^ XQMW_ UR `TQ a_MSQ PM`M UZPUOM`Q_ aZMOO[aZ`QP R[^

cM`Q^ `TM` O[aXP UZPUOM`Q M XQMW UZ `TQ _e_`QY& =Z MPPU`U[Z `[ `TU_ PMUXe YQ`Q^ ^QMPUZS MZP cQQWXe MZMXe_U_% `TQ RMOUXU`e

cUXX O[ZPaO` MZ MZZaMX cM`Q^ MaPU` `[ QbMXaM`Q MZP X[[W R[^ _USZ_ [R MZ[YMX[a_ a_MSQ `TM` O[aXP UZPUOM`Q cM`Q^ X[__Q_&

6EBJ /ESECSINM ;QNGQBL

HTQ RMOUXU`eh_ XQMW PQ`QO`U[Z \^[S^MY UZb[XbQ_ RMOUXU`e'YMUZ`QZMZOQ _`MRR% _e_`QY [\Q^M`[^_% MZP _QOa^U`e \Q^_[ZZQX&

Ge_`QY [\Q^M`[^_ cUXX NQ QY\X[eQP Ne M O[Z`^MO`[^ `TM` _\QOUMXUfQ_ UZ `TQ [bQ^MXX [\Q^M`U[Z MZP YMUZ`QZMZOQ #C"A$ [R

`TQ RMOUXU`e& Ge_`QY [\Q^M`[^_ cUXX UZ_\QO` MXX MN[bQ"S^[aZP \U\UZS% RU``UZS_% MZP _e_`QY O[Y\[ZQZ`_ UZOXaPUZS `T[_Q

UZ_UPQ `TQ \XMZ` [Z M PMUXe NM_U_& GQOa^U`e \Q^_[ZZQX cUXX NQ `^MUZQP `[ UYYQPUM`QXe ^Q\[^` XQMW_ [N_Q^bQP Pa^UZS `TQU^

^[a`UZQ \M`^[X_ [R `TQ RMOUXU`e& C\Q^M`[^_ MZP _QOa^U`e _`MRR cUXX ^Q\[^` MZe [N_Q^bQP XQMW_ `[ `TQ \XMZ` YMZMSQ^ [^

YMUZ`QZMZOQ YMZMSQ^ UYYQPUM`QXe _[ `TM` M \^[Y\` ^Q\MU^ OMZ NQ YMPQ&

Ga_\QO`QP XQMW_ UZ aZPQ^S^[aZP \U\UZS PU_O[bQ^QP bUM cM`Q^ a_Q Y[ZU`[^UZS M_ PQ`MUXQP MN[bQ Na` cTUOT P[ Z[` \^Q_QZ`

bU_aMX QbUPQZOQ [R M XQMW _aOT M_ _M`a^M`QP _[UX [^ _`MZPUZS cM`Q^ [Z `TQ _a^RMOQ cUXX NQ UZbQ_`USM`QP `T^[aST `TQ

R[XX[cUZS _`Q\_2

)& JU_aMX UZ_\QO`U[Z Ne cMXWUZS `TQ QZ`U^Q XQZS`T [R QMOT _QO`U[Z [R aZPQ^S^[aZP _e_`QY \U\UZS `[ X[[W R[^ _a^RMOQ

QbUPQZOQ [R M XQMW&

*& =R Z[ _a^RMOQ QbUPQZOQ U_ R[aZP% `TQZ `TQ RMOUXU`e cUXX OTQOW MZP OMXUN^M`Q [^ ^Q\XMOQ `TQ RX[cYQ`Q^ [^ YQ`Q^_

UZPUOM`UZS M \[__UNXQ XQMW&

+& =R `TQ YQ`Q^ [^ YQ`Q^_ M^Q PQ`Q^YUZQP `[ NQ MOOa^M`Q MZP `TQ XQMW TM_ Z[` YMZURQ_`QP M` `TQ _a^RMOQ% `TQ

RMOUXU`e cUXX O[Z`UZaQ UZbQ_`USM`UZS Ne QdOMbM`U[Z& 8dOMbM`U[Z c[aXP NQSUZ M` `TQ XUWQXUQ_` XQMW \[UZ`_ _aOT M_

V[UZ`_ [^ NQZP_ UZ `TQ _aN_a^RMOQ \U\UZS&

;QEUEMSIUE BMD .NQQECSIUE 7BIMSEMBMCE

D^U[^ `[ MO`UbM`UZS `TQ cM`Q^ _e_`QY R[^ `TQ \^[\[_QP \[cQ^ RMOUXU`e% MXX \U\UZS MZP _e_`QY O[Y\[ZQZ`_ cUXX NQ

\^Q__a^Q"`Q_`QP UZ MOO[^PMZOQ cU`T 4KK4 G`MZPM^P_& 7a^UZS `TU_ \^Q__a^Q `Q_`UZS \^[OQPa^Q% [\Q^M`[^_ cUXX cMXW `TQ

QZ`U^Q _e_`QY `[ OTQOW R[^ XQMW_& 4Ze _e_`QY \U\UZS X[OM`QP [a`_UPQ `TQ \XMZ` NaUXPUZS_ [^ M TQM`QP M^QM cUXX NQ

UZ_aXM`QP MZP Q]aU\\QP cU`T TQM` `M\Q [^ [`TQ^ YQM_a^Q_ `[ \^QbQZ` R^QQfUZS& BQM^ `TQ QZP [R RMXX'NQSUZZUZS [R cUZ`Q^

QMOT eQM^% [\Q^M`[^_ cUXX UZ_\QO` MXX \U\UZS X[OM`QP [a`_UPQ \XMZ` NaUXPUZS_ `[ QZ_a^Q `TM` UZ_aXM`U[Z MZP R^QQfQ"

\^QbQZ`U[Z _e_`QY_ M^Q UZ`MO` MZP c[^WUZS \^[\Q^Xe& 4X`T[aST 6TUOWMT[YUZe D[cQ^ P[Q_ Z[` MZ`UOU\M`Q `TM` `TQ \XMZ`

[^ \[^`U[Z_ [R `TQ \XMZ` cUXX NQ PQMO`UbM`QP R[^ Qd`QZPQP \Q^U[P_ [R `UYQ R[XX[cUZS UZU`UMX _`M^`a\% _T[aXP `TU_ [OOa^% `TQ

[\Q^M`[^_ cUXX NX[c [a` MZe [a`_UPQ \U\UZS MZP [`TQ^ _e_`QY O[Y\[ZQZ`_ `[ \^QbQZ` cM`Q^ R^[Y R^QQfUZS MZP N^QMWUZS&

=Z `TQ aZXUWQXe QbQZ` [R M \XMZ` _Ta`P[cZ MZP ^Q_`M^`% [\Q^M`[^_ cUXX O[ZPaO` M _`M^`"a\ XQMW UZ_\QO`U[Z Ne cMXWUZS `TQ

QZ`U^Q XQZS`T [R `TQ cM`Q^ _e_`QY&

6[^^QO`UbQ YMUZ`QZMZOQ% [^ ^Q\MU^_ [R XQMW_% cUXX [OOa^ M_ _[[Z M_ \[__UNXQ& B[^YMXXe% XQMW_ cUXX NQ ^Q\MU^QP cU`TUZ *,

T[a^_ PQ\QZPUZS [Z `TQ `e\Q% _QbQ^U`e% MZP X[OM`U[Z [R `TQ XQMW& FQMPUXe"MOOQ__UNXQ XQMW_ PQ`QO`QP MN[bQ"S^[aZP OMZ

a_aMXXe NQ ^Q\MU^QP cU`TUZ *, T[a^_ UR ^Q\XMOQYQZ` \M^`_ M^Q MbMUXMNXQ& GaN_a^RMOQ XQMW_ `TM` UZb[XbQ QdOMbM`U[Z cUXX

Z[^YMXXe ^Q]aU^Q Y[^Q `UYQ `[ O[Y\XQ`Q% \[__UNXe ,0 `[ /* T[a^_& AMV[^ XQMW_ `TM` c[aXP _QbQ^QXe UY\MO` `TQ

[\Q^M`U[Z [R `TQ \[cQ^ \XMZ` M^Q M TUST \^U[^U`e MZP cUXX NQ ^Q\MU^QP M_ ]aUOWXe M_ \[__UNXQ `[ ^Q`a^Z `TQ RMOUXU`e `[
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[\Q^M`U[Z& H[ `TQ Qd`QZ` \[__UNXQ% `TQ RMOUXU`e cUXX PQMO`UbM`Q [^ U_[XM`Q _QO`U[Z_ [R `TQ cM`Q^ _e_`QY `[ \^QbQZ` cM`Q^

X[__ aZ`UX M O[ZRU^YQP XQMW [R M YUZ[^ ZM`a^Q U_ ^Q\MU^QP&

ABSEQ ?RE ,TDIS

HTQ 6TUOWMT[YUZe D[cQ^ RMOUXU`e cUXX O[ZPaO` MZ MaPU` [R `TQ `[`MX MY[aZ` [R S^[aZPcM`Q^ a_QP Pa^UZS `TQ RU^_` `c[

OMXQZPM^ eQM^_ [R `TQ \Q^YU` OeOXQ& HTQ MaPU` cUXX O[Z_U_` [R `TQ R[XX[cUZS2

" FQbUQc [R MZZaMX MZP Y[Z`TXe S^[aZPcM`Q^ a_MSQ PM`M MZP O[Y\M^U_[Z [R `TU_ PM`M `[ cM`Q^ PQYMZP

Q_`UYM`Q_ \^[bUPQP UZ `TQ ;KKD M\\XUOM`U[Z MZP `[ ;KKD Y[Z`TXe MZP MZZaMX XUYU`_3

" FQbUQc [R XQMW PQ`QO`U[Z MZP ^Q\MU^ ^QO[^P_3 MZP

" GaNYU``MX [R MZ 4aPU` FQ\[^` `[ 78E&

ABSEQ ?RE 0DTCBSINM ;QNGQBL

6TUOWMT[YUZe D[cQ^ cUXX UZ_`U`a`Q M \[XUOe `TM` OMXX_ R[^ `TQ R[XX[cUZS2

" 4XX QY\X[eQQ_cUXX NQYMPQ McM^Q [R `TQ 8J;KA4 MZP U`_ UY\XUOM`U[Z_ M` `TQ [\Q^M`U[Z [R `TQ 6TM^XQ_

6U`e 6[aZ`e RMOUXU`e&

" 4XX QY\X[eQQ_ cUXX NQ YMPQ McM^Q [R `TU_ KM`Q^ 6[Z_Q^bM`U[Z MZP AMZMSQYQZ`DXMZ& 8XQO`^[ZUO O[\UQ_ cUXX NQ

\^[bUPQP `[ QMOT QY\X[eQQ% MZP M TM^P O[\e cUXX NQ MbMUXMNXQ R[^ ^QbUQc M` MXX `UYQ_ UZ `TQ \XMZ` YMZMSQ^h_

[RRUOQ&

" 4` `TQ _`M^` [R QY\X[eYQZ` M` `TQ RMOUXU`e% QbQ^e QY\X[eQQ cUXX NQ \^[bUPQP `^MUZUZS ^QSM^PUZS `TQ

UY\[^`MZOQ [R O[Z_Q^bUZS cM`Q^% `TQ PQ`MUX_ [R `TQ O[Y\MZeh_ cM`Q^ cU`TP^McMX \Q^YU`% MZP `TQ ZQQP

`[ QRRUOUQZ`Xe a_Q cM`Q^&

" CZ M` XQM_` MZ MZZaMX NM_U_% `TU_ KM`Q^ 6[Z_Q^bM`U[Z MZP 7QYMZPAMZMSQYQZ` DXMZ cUXX NQ ^QbUQcQP

cU`T _`MRR MZP YMZMSQYQZ`&

" AMZMSQYQZ` cUXX a\PM`Q `TQ DXMZ M_ ZQQPQP% MZP \^[bUPQ M O[\e `[ 78E&

ABSEQ <ETRE 9OSINMR

KM`Q^ ^Qa_Q \^[OQ__Q_ TMbQ NQQZ UZOXaPQP UZ `TQ [bQ^MXX \[cQ^ SQZQ^M`U[Z \^[OQ__ `[ `TQ YMdUYaY Qd`QZ`

\[__UNXQ& 4_ \^Q_QZ`QP UZ `TQ ^QbU_QP KM`Q^ 5MXMZOQ UZ `TQ ;KKD M\\XUOM`U[Z% \^[OQ__ cM`Q^ cUXX NQ ^Qa_QP

`[ `TQ S^QM`Q_` Qd`QZ` \[__UNXQ _aOT `TM` `TQ^Q U_ bQ^e XU``XQ XU]aUP PU_OTM^SQ ^QXM`QP `[ `TQ \[cQ^ SQZQ^M`U[Z

\^[OQ__ U`_QXR& 9QM`a^Q_ UZO[^\[^M`QP UZ`[ `TQ PQ_USZ UZOXaPQ2

" AUdQP NQP U[Z QdOTMZSQ PQYUZQ^MXUfM`U[Z `QOTZ[X[Se k QXUYUZM`Q_ cM_`Q _`^QMY M__[OUM`QP cU`T

MX`Q^ZM`UbQ ^QbQ^_Q [_Y[_U_ `QOTZ[X[Se MZP M__[OUM`QP cM`Q^ O[Z_aY\`U[Z

" 5X[cP[cZ ^QO[bQ^e _e_`QY_ R[^ QbM\[^M`UbQ O[[XQ^ MZP N[UXQ^ k NX[cP[cZ_ M^Q ^[a`QP `[ M

^QO[bQ^e _e_`QY cTUOT ^QY[bQ_ QdOQ__ OTQYUOMX_ MZP PU__[XbQP _[XUP_ M_ ZQOQ__M^e R[^ ^Qa_Q UZ `TQ

\^[OQ__

" 5X[cP[cZ RXM_T _`QMY ^QO[bQ^e k TUST \^Q__a^Q NX[cP[cZ cUXX NQ ^[a`QP `[ M RXM_T `MZW cTQ^Q `TQ

RXM_T _`QMY cUXX NQ ^QO[bQ^QP MZP ^Qa_QP UZ `TQ \^[OQ__ `[ \^[PaOQ \[cQ^% Ra^`TQ^ ^QPaOUZS cM`Q^

O[Z_aY\`U[Z

HTQ \XMZ` cUXX UZOXaPQ YQ`Q^UZS `[ Y[ZU`[^ cM`Q^ _a\\Xe MZP O[Z_aY\`U[Z& HTQ \XMZ` O[Z`^[X _e_`QY cUXX

^QO[^P TU_`[^UO PM`M R[^ MaPU`UZS& 4_ UZPUOM`QP MN[bQ% `TQ C"A O[Z`^MO`[^ cUXX NQ ^Q_\[Z_UNXQ R[^

YMUZ`MUZUZS MXX Q]aU\YQZ` cU`T ^[a`UZQ UZ_\QO`U[Z_ `[ QZ_a^Q `TQ \^[OQ__Q_ M^Q [\Q^M`UZS M_ PQ_USZQP MZP

`[ OTQOW R[^ XQMW_&
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DMSQ g *".

9a`a^Q cM`Q^ ^Qa_Q [\`U[Z_ cUXX NQ QY\X[eQP M_ M\\^[\^UM`Q& KM`Q^ ^Qa_Q [\`U[Z_ cUXX NQ R[^YMXXe

QbMXaM`QP Ne `TQ RMOUXU`e M` XQM_` QbQ^e RUbQ #-$ eQM^_% MZP `TQ ^Q_aX`_ [R `TU_ QbMXaM`U[Z cUXX NQ PU_Oa__QP UZ

`TQ KM`Q^ 6[Z_Q^bM`U[Z MZP AMZMSQYQZ` DXMZ 8RRQO`UbQZQ__ FQ\[^`_ `[ NQ _aNYU``QP `[ 78E Ne `TQ QZP [R

eQM^_ RUbQ #-$ MZP `QZ #)($ [R `TQ \Q^YU`&

<EPTIQELEMSR FNQ 7BMDBSNQW ABSEQ ?RE <EDTCSINMR /TQIMG ABSEQ =HNQSBGER

4_ Z[`QP UZ QM^XUQ^ _QO`U[Z [R `TU_ DXMZ% `TQ RMOUXU`e cUXX TMbQ O[Z`^MO`aMX MS^QQYQZ`_ `[ \^[bUPQ QXQO`^UOU`e `[

`TQ QXQO`^UOMX S^UP MZP `T[_Q MS^QQYQZ`_ Ya_` NQ T[Z[^QP QbQZ Pa^UZS \Q^U[P_ [R P^[aST` [^ [`TQ^ X[OMX [^

^QSU[ZMX \Q^U[P_ [R cM`Q^ _T[^`MSQ_&

4` MZe `UYQ `TM` 6TM^XQ_ 6U`e 6[aZ`e [^ `TQ ;[bQ^Z[^ [R JU^SUZUM PQOXM^Q M P^[aST` cM`OT% cM^ZUZS [^

QYQ^SQZOe)% 6TUOWMT[YUZe D[cQ^ cUXX [N_Q^bQ MZe ^Q]aU^QYQZ`_ `[ ^QPaOQ Z[Z"Q__QZ`UMX a_Q [R cM`Q^& iB[Z" 

Q__QZ`UMX a_Q [R cM`Q^j YQMZ_ a_MSQ ^QXM`QP `[ `TQ P[YQ_`UO a_Q_ M` `TQ RMOUXU`e& =Z MPPU`U[Z `[ `TQ_Q

YMZPM`[^e cM`Q^ a_Q ^QPaO`U[Z_% `TQ RMOUXU`e cUXX ^Q]aU^Q `TQ R[XX[cUZS b[XaZ`M^e cM`Q^ a_Q ^Q_`^UO`U[Z_ UZ

SQZQ^MX M_ cQXX M_ Pa^UZS cM`Q^ _T[^`MSQ QYQ^SQZOUQ_2

" FQ_`^UO` [^ `Q^YUZM`Q `TQ a_Q [R M^QM U^^USM`U[Z _\^UZWXQ^_

" FQ_`^UO` [^ `Q^YUZM`Q `TQ cM_TUZS [R _U`Q S^[aZP_

" FQ_`^UO` [^ `Q^YUZM`Q `TQ cM_TUZS [R _U`Q bQTUOXQ_

" AUZUYUfQ [^ QXUYUZM`Q PU_O^Q`U[ZM^e a_Q [R \[`MNXQ cM`Q^

A.7; 0FFECSIUEMERR <EONQSIMG

5e `TQ QZP [R eQM^_ RUbQ #-$ MZP `QZ #)($ [R `TQ ;KKD `Q^Y% 6TUOWMT[YUZe D[cQ^ cUXX PQbQX[\ M ^Q\[^` [Z

`TQ QRRQO`UbQZQ__ [R `TU_ K6AD UZ YUZUYUfUZS cM`Q^ a_Q& HTU_ cUXX UZOXaPQ ^QbU_U[Z_ `[ `T[_Q QXQYQZ`_ [R `TQ

K6AD `TM` OMZ NQ UY\^[bQP MZP MPPU`U[Z [R [`TQ^ QXQYQZ`_ R[aZP `[ NQ QRRQO`UbQ NM_QP [Z [\Q^M`U[Z_ `[

PM`Q& HTQ_Q ^Q\[^`_ _TMXX UZOXaPQ2

" 4Ze ZQc cM`Q^"_MbUZS Q]aU\YQZ` UZ_`MXXQP [^ cM`Q^"_MbUZS \^[OQ__Q_ MP[\`QP

" K6AD MO`U[Z_ `MWQZ `[ ^QPaOQ `TQ b[XaYQ [R cM`Q^ ZQQPQP `[ _a\\Xe `TQ _e_`QY

" DXMZZQP _T[^` [^ X[ZS"`Q^Y QRR[^`_ MZP MO`U[Z_ `[ NQ MPPQP `[ `TQ K6AD `[ UY\^[bQ `TQ QRRUOUQZOe

[R cM`Q^ a_Q UZ `TQ _e_`QY MZP R[^ ^QPaOUZS `TQ X[__ [R cM`Q^

" FQ_aX`_ [R MPPU`U[ZMX cM`Q^ MaPU`_ O[Y\XQ`QP

" 8bMXaM`U[Z [R `TQ XQMW PQ`QO`U[Z MZP ^Q\MU^ \^[S^MY

" 7Q_O^U\`U[Z [R QPaOM`U[ZMX MO`UbU`UQ_ O[Y\XQ`QP

" =PQZ`URUOM`U[Z [R MZe cM`Q^ ^Qa_Q [\\[^`aZU`UQ_ UPQZ`URUQP

"" 5NE OG =FDTJON ""

) i7^[aST` KM`OTj U_ UZ`QZPQP `[ UZO^QM_Q \aNXUO McM^QZQ__ [R OXUYM`UO O[ZPU`U[Z_ `TM` M^Q XUWQXe `[ \^QOQPQ `TQ

[OOa^^QZOQ [R M _USZURUOMZ` P^[aST` QbQZ`&

i7^[aST` KM^ZUZSj c[aXP ZQOQ__U`M`Q b[XaZ`M^e MO`U[Z_ `[ ^QPaOQ cM`Q^ a_MSQ k UZ \M^`UOaXM^% MZe Z[Z"Q__QZ`UMX a_Q [R

cM`Q^&

i7^[aST` 8YQ^SQZOej c[aXP SQZQ^MXXe ^Q_`^UO` cM`Q^ a_MSQ `[ [ZXe `T[_Q \a^\[_Q_ `TM` M^Q MN_[Xa`QXe Q__QZ`UMX `[ XURQ%

TQMX`T MZP _MRQ`e& 4XX Z[Z"Q__QZ`UMX a_Q_ cUXX NQ QXUYUZM`QP&
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